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(54) LASER MODULE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser module that can stabilize the 
oscillation wavelength of a laser diode and can be suppressed in power consumption. 
SOLUTION: In a package 26, a thermo module 5 and one or more elements to be 
cooled each of which includes the laser diode 3 mounted on the thermo module 5 and 
cooled by means of the module 5 are housed. The heat directly transferred from the 
package 26 to the elements to be cooled is reduced by covering the elements with a 
heat shielding member 8 provided in a state where the member 8 does not directly 
come into contact spatially with the package 26. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the package, a thermostat module and one or more cooled elements which 
are carried in this thermostat module and cooled by this thermostat module are held. 
At least one of these the cooled elements is a laser module which is a laser diode. 
Said cooled element is a laser module characterized by being covered with the 
thermal shield member prepared in the mode which does not contact said package and 
space target directly, and reducing the heat transmitted from said package to said 
cooled element. 

[Claim 2] A thermal shield member is a laser module according to claim 1 
characterized by for an end side contacting at least one or more cooled elements and 
one side of the cooling section of a thermostat module, and preparing it at least. 
[Claim 3] A thermostat module is a laser module according to claim 1 characterized by 
preparing more than one and carrying out superposition arrangement in two or more 



steps. 

[Claim 4] A thermal shield member is a laser module according to claim 3 
characterized by for an end side contacting at least one or more cooled elements and 
one side of the cooling section of the thermostat module of the maximum upper case, 
and preparing it at least. 

[Claim 5] A thermal shield member is the laser module of any one publication of claim 
1 characterized by preparing more than one and preparing the cooled element in the 
wrap mode more than a duplex thru/or claim 4. 

[Claim 6] It is the laser module according to claim 5 characterized by the innermost 
thermal shield member having covered the laser diode arrangement field among two or 
more thermal shield members more than a duplex. 

[Claim 7] The laser module of any one publication of claim 1 characterized by the 
thermal shield member of an innermost layer consisting of metals at least thru/or 
claim 6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser module used for the 

optical-communication field. 

[0002] 

[Background of the Invention] In recent years, in the optical-communication field, a 
laser diode (semiconductor laser) comes to be used in large quantities as for example, 
the light source for signals, or the excitation light source for optical amplifier, and the 
laser module (semiconductor laser module) which combined the laser beam from a 
laser diode with the optical fiber optically is developed variously. 

[0003] An example of a laser module is shown to drawing 9 by YZ sectional view in 
alignment with the optical-axis Z direction. The laser module shown in this drawing 
has held the base 1 carried in the thermostat module 5 and this thermostat module 5 
in a package 26. Each element which a laser diode 3. a heat sink 24, lenses 2 and 4, the 
photodiode 7, and the photodiode fixed part 22 are carried on the base 1, and was 
carried on these bases 1, and the base 1 are cooled elements cooled by the 
thermostat module 5. 

[0004] The thermostat module 5 has the cold-end substrate 1 7 which is the cooling 
section, and the heating side substrate 18 by which opposite arrangement was carried 
out through this cold-end substrate 1 7 and spacing. Between the cold-end substrate 
17 and the heating side substrate 18, two or more Peltier devices 20 are mutually 



arranged through spacing. 

[0005] The ferrule 49 held at the sleeve 48 is being fixed to the end side of said 
package 26, and insertion immobilization of the connection end-face side of the 
optical fiber 50 for optical transmissions is carried out at this ferrule 49. Incidence of 
the light outputted from the end 30 side of said laser diode 3 is carried out to the 
optical fiber 50 for optical transmissions through a lens 2, and a desired application is 
presented with it through an optical fiber 50. 

[0006] Moreover, incidence of the light outputted from the other end 31 side of a laser 
diode 3 is carried out to a photodiode 7 through a lens 4. A photodiode 7 functions as 
the monitor section which carries out the monitor of the optical reinforcement which 
received light. 

[0007] Since a laser diode 3 generates heat at the time of use of a laser module, 
actuation which cools a laser diode 3 with said thermostat module 5 is performed. Two 
or more components arranged on said cooled element 1 of the thermostat module 5, 
i.e., the base, and the base 1 are cooled with this cooling actuation. 
[0008] The thermistor for LD (not shown) is arranged near the laser diode 3, and 
cooling actuation by the above-mentioned thermostat module 5 is performed based 
on the detection temperature of the thermistor for LD. That is, by controlling the 
current passed to the thermostat module 5, the cold-end substrate 17 of the 
thermostat module 5 is cooled, and the temperature of a laser diode 3 is maintained at 
laying temperature so that the detection temperature of the thermistor for LD may 
turn into laying temperature. 

[0009] The oscillation wavelength from a laser diode 3 has temperature dependence, 
and stabilization of the oscillation wavelength of a laser diode 3 is performed by 
keeping the temperature of a laser diode 3 above to laying temperature. 
[0010] By the way, in the optical-communication field, examination of high density 
wavelength division multiplex transmission came to be performed briskly. Wavelength 
division multiplex transmission is a transmission system which transmits the lightwave 
signal with which plurality was multiplexed through one optical fiber, and it is required 
for the laser module applied to high density wavelength division multiplex transmission 
that the wavelength of a lightwave signal should be stable over a long period of time. 
[0011] In order to meet the above-mentioned demand, the wavelength filter, the 
photodiode for wavelength control, the Peltier device, etc. were prepared at 
provisional publication of a patent 2000-56185, and the laser module equipped with 
the configuration which stabilizes the oscillation wavelength from a laser module was 
proposed. 

[0012] As shown in drawing 10, the laser module of this proposal forms the monitor 
section 13 in the other end side of a laser diode 3, and is considering it as the 
configuration which carries out the monitor of the oscillation wavelength of a laser 
diode 3 by this monitor section 13. The monitor section 13 has the beam splitter 35, 



the light wave length selection transparency filter (wavelength filter) 6, and the 

photodiode 7 (7a T 7b, 7c). 

[0013] 

[Problem(s) to be Solved by the Invention] However, in various conventional laser 
modules including the above-mentioned laser module, the heating value which the 
thermostat module 5 must take from a cooled element became large, and the laser 
diode 3 had the problem of causing increase of power consumption, in order to 
maintain a laser diode 3 at laying temperature, since the heat from a package 26 is 
received in addition to generation of heat of itself. 

[0014] For example, although the calorific value of a laser diode 3 is 0.1 W, since the 
heat which flows from a package 26 becomes more than 1.5W, in such a case, the 
effect of the heating value which flows from a package 26 is very large. 
[0015] Especially, recently, carrying out adjustable [ of the wavelength of a laser 
module ] by carrying out adjustable [ of the temperature of a laser diode 3 ] comes to 
be performed, and in order to extend the wavelength adjustable range, the attempt 
which extends the temperature control range of a laser diode 3 to a low temperature 
side has accomplished. If it is going to carry out low-temperature control of the 
temperature of a laser diode 3 for this attempt, the heating value which flows into a 
laser diode 3 from a package 26 will increase more than the calorific value of a laser 
diode 3 numbers of times, and the heating value which the thermostat module 5 must 
take from a cooled element will become very large. 

[0016] When it became so, it also arose that a laser diode 3 cannot be made into laying 
temperature, and the temperature control range of a laser diode 3 is not able to be 
extended according to the limitation of the amount of endoergic of the thermostat 
module 5 (refrigeration capacity). 

[0017] Moreover, in the configuration of the above-mentioned laser module, since the 
temperature in a package 26 becomes uneven and the temperature of the 
arrangement field of a laser diode 3 is not equalized by the heat received from a 
package 26, either, a temperature gradient is between the thermistors for LD (not 
shown) which detect the temperature of a laser diode 3 and the laser diode 3 arranged 
in the near. And this temperature gradient changes by the relation between the 
temperature of a package 26, and the temperature of a laser diode 3. 
[0018] For this reason, the temperature control of the thermostat module 5 based on 
the detection temperature of the thermistor for LD became unstable, and there was 
also a problem that the oscillation wavelength of a laser diode 3 was not stabilized. 
[0019] Furthermore, if the heating values which flow into the monitor section 13 from 
a package 26 differ like the laser module shown in drawing 10 in the configuration 
which formed the monitor section 13 (wavelength monitor section) in the wavelength 
monitors of a laser diode 3, temperature control of the monitor section 13 cannot be 
performed exactly. Therefore, even if it prepared the wavelength monitor section with 



much trouble, a wavelength stabilization function could not fully be demonstrated but 
there was also a problem that the oscillation wavelength of a laser diode 3 carried out 
a drift. 

[0020] Made in order that this invention may solve the above-mentioned technical 
problem, the purpose can stabilize the oscillation wavelength of a laser diode, and is to 
offer the laser module which can control power consumption. 
[0021] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention has the following configurations and makes them The means for solving a 
technical problem. Namely, one or more cooled elements which the 1st invention is 
carried in a thermostat module and this thermostat module in a package, and are 
cooled by this thermostat module are held. At least one of these the cooled elements 
is a laser module which is a laser diode. Said cooled element is covered with the 
thermal shield member prepared in the mode which does not contact said package and 
space target directly, and is made into a means to solve a technical problem with the 
configuration with which the heat transmitted from said package to said cooled 
element is reduced. 

[0022] Moreover, in addition to the configuration of invention of the above 1st, the 2nd 
invention makes said thermal shield member at least a means to solve a technical 
problem with the configuration which an end side contacts at least one or more cooled 
elements and one side of the cooling section of a thermostat module, and is prepared. 
[0023] Furthermore, in addition to the configuration of the above 1st or the 2nd 
invention, the 3rd invention makes said thermostat module a means to solve a 
technical problem with the configuration by which are prepared and superposition 
arrangement is carried out in two or more steps. [ two or more ] 

[0024] Furthermore, in addition to the configuration of invention of the above 3rd, the 
4th invention makes said thermal shield member at least a means to solve a technical 
problem with the configuration which an end side contacts at least one or more cooled 
elements and one side of the cooling section of the thermostat module of the 
maximum upper case, and is prepared. 

[0025] Furthermore, in addition to the configuration of the above 1st thru/or any 4th 
one invention, the 5th invention makes said thermal shield member a means to solve a 
technical problem with the configuration in which more than one are prepared and the 
cooled element is prepared in the wrap mode more than the duplex. 
[0026] Furthermore, in addition to the configuration of invention of the above 5th, the 
6th invention makes the innermost thermal shield member a means to solve a 
technical problem with the configuration which has covered the laser diode 
arrangement field, among two or more thermal shield members more than said duplex. 
[0027] Furthermore, in addition to the configuration of the above 1st thru/or any 6th 
one invention, 7th invention is taken as a means to solve a technical problem with said 



configuration by which the thermal shield member (it is the thermal shield member 
when the number of thermal shield members is one) of an innermost layer is 
constituted at least from a metal. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. In addition, in explanation of this example of an 
operation gestalt, the same sign is given to the same name part as the conventional 
example, and the duplication explanation is omitted or simplified. 

[0029] The example of the 1st operation gestalt of the laser module concerning this 
invention is shown in drawing 1 and drawing 2 . Drawing 1 is YZ sectional view which 
met the optical-axis Z direction of a laser diode in the laser module which has a 
wavelength monitoring facility, and drawing 2 is XZ sectional view in alignment with the 
optical-axis Z direction of the laser diode of this laser module. 

[0030] As shown in these drawings, a laser module In the package 26, hold the 
thermostat module 5 and the cooled element of this thermostat module 5, and it is 
formed, and the cooled element in this example They are the base 1 carried on the 
thermostat module 5, the lenses 2 and 4 carried on this base 1 , a heat sink 24, a laser 
diode 3, prism 15, the light wave length selection transparency filter 6, a photodiode 7 
(7a, 7b), and the photodiode fixed part 22. 

[0031] A lens 2, a laser diode 3, a lens 4, prism 15, the light wave length selection 
transparency filter 6, and the photodiode 7 (7a, 7b) of each other are arranged in order 
through spacing, and these form the optical system of a laser module. Among the 
optical system of a laser module, a lens 2 is an optical coupling means to which optical 
coupling of the optical fiber 50 and laser diode 3 for laser beam transmission is carried 
out, as shown in drawing 2 . 

[0032] The 1st description of this example of an operation gestalt is that the heat with 
which said cooled element is covered with the thermal shield member 8 prepared in 
the mode which does not contact a package 26 directly spatially, and is transmitted 
from a package 26 to a cooled element is reduced. In addition, although opening 33 is 
formed in the path of a laser beam or opening (not shown) is formed in a wire-bonding 
(not shown) part, as small the one of these openings as possible is good for the 
thermal shield member 8. 

[0033] Since this example of an operation gestalt reduces the heat transmitted from a 
package 26 to a cooled element by forming the thermal shield member 8 and can 
control the convection current in the arrangement field of a cooled element, radiation, 
and conduction, it can make small the heating value which the thermostat module 5 
cools. Consequently, the power consumption of the thermostat module 5 can be 
reduced and reduction of cost can be aimed at. 

[0034] Moreover, since this example of an operation gestalt can attain soak-ization in 
the thermal shield member 8 by forming the thermal shield member 8, it can make 



small the temperature gradient of a laser diode 3 and the thermistor for LD (not 
shown) prepared in the near location, and can control the thermostat module 5 based 
on the detection temperature of the thermistor for LD exactly. That is, this example of 
an operation gestalt can realize the laser module whose oscillation wavelength was 
stable. 

[0035] The 2nd description of this example of an operation gestalt is contacting the 
cold-end substrate 17 which is the cooling section of the base 1 whose end side (here 
both-ends side) is one of the cooled elements at least and the thermostat module 5 of 
the thermal shield member 8, and prepared. Although especially the quality of the 
material of the thermal shield member 8 is not limited, the thermal shield member 8 
could be formed with the metal which is for example, heat-conduction material, and 
formed the thermal shield member 8 in this example of an operation gestalt with the 
copper tungsten plate of the thermal conductivity of about 200W/m, and K. 
[0036] This example of an operation gestalt can also cool the thermal shield member 8 
with the base 1 at the time of actuation of the thermostat module 5 by forming the 
thermal shield member 8 with a metal with the high heat conductivity, and contacting 
and forming the thermal shield member 8 in the cold-end substrate 17 of the base 1 
and the thermostat module 5 as mentioned above. 

[0037] Therefore, the cooled element on the base 1 will be in the condition of having 
held in the base 1 cooled with the thermostat module 5, and the hold space formed of 
the thermal shield member 8, it is held under a low-temperature ambient atmosphere 
compared with the temperature of the outside of the thermal shield member 8, and 
much more soak-ization in the field covered with the thermal shield member 8 can be 
attained. 

[0038] The 3rd description of this example of an operation gestalt is having formed 
prism 15, the light wave length selection transparency filter 6, and the photodiode 7 
(7a, 7b), and having formed the monitor section 13 which receives and carries out the 
monitor of a part of laser beam outputted from a laser diode 3 among the 
above-mentioned optical system. 

[0039] That is, the prism 15 as an optical tee with which the monitor section 13 
branches a laser beam in two or more (here two) light as shown in drawing 2 , The light 
wave length selection transparency filter 6 which penetrates the light of setting 
wavelength in response to at least one branching light (here one) among the branching 
light which branched with this prism 15, It has the photodiode 7 (7a, 7b) as two or 
more light sensing portions which receive said branching light through the direct or 
light wave length selection transparency filter 6. 

[0040] A photodiode 7 (7a) receives said branching light through the light wave length 
selection transparency filter 6, and a photodiode 7 (7b) receives said branching light 
directly. Moreover, the wavelength control section which is not illustrated is 
connected to the monitor section 13, and as it is the following, it is constituted so that 



wavelength control of a laser diode 3 can be performed. 

[0041] That is, in this example of an operation gestalt, the light wave length selection 
transparency filter 6 is formed with the etalon filter, and has a periodic wavelength 
transparency property. Therefore, if the oscillation wavelength of a laser diode 3 shifts, 
the optical reinforcement detected by photodiode 7a will change a lot. 
[0042] Then, based on the wavelength control information which acquires the 
information on the optical reinforcement outputted from a laser diode 3 based on the 
light-receiving reinforcement detected by photodiode 7b, and includes the wavelength 
transparency property of the light wave length selection transparency filter 6 and 
which was given beforehand, said wavelength control section (not shown) measures 
the light-receiving reinforcement of photodiode 7a, and the light-receiving 
reinforcement of photodiode 7b, and performs stabilization control of the oscillation 
wavelength of a laser diode 3. 

[0043] In this example of an operation gestalt, the thermistor for filters (not shown) 
which detects the temperature of the arrangement field of the light wave length 
selection transparency filter 6 is prepared near the light wave length selection 
transparency filter 6. If the thermistor for filters is prepared, based on the detection 
temperature of the thermistor for filters, control which compensates the temperature 
dependence of the wavelength transparency property of the light wave length 
selection transparency filter 6 can be performed exactly. 

[0044] This example of an operation gestalt is constituted as mentioned above, and 
since this example of an operation gestalt can reduce the heat transmitted from a 
package 26 to a cooled element by covering the cooled element of the thermostat 
module 5 by the thermal shield member 8, it can attain both reduction of the power 
consumption of the thermostat module 5, expansion of the temperature control range 
of a laser diode 3, stabilization of the temperature control of a laser diode 3, and 
stabilization of the temperature of the monitor section 13 as mentioned above. 
[0045] Especially this example of an operation gestalt can make very good 
temperature stability in the thermal shield member 8 by thermal conductivity's 
applying the good thermal shield member 8, making the low temperature side 
substrate 1 7 of the thermostat module 5 contact, and preparing. 

[0046] For example, in this example of an operation gestalt, ambient temperature of a 
laser module was made into 70 degrees C, and when it controlled so that the 
temperature (detection temperature of the thermistor for LD) of the arrangement field 
of a laser diode 3 became -5 degrees C, the temperature gradient of the arrangement 
field of a laser diode 3 and the light wave length selection transparency filter 
arrangement field of the monitor section 13 was actually able to be kept small with 
less than 0.4 degrees C. 

[0047] And based on the monitor information on the monitor section 13, this invention 
can control the oscillation wavelength of a laser diode 3 very good, and can extend the 



variable region of the oscillation wavelength of a laser diode 3. 

[0048] Next, the example of the 2nd operation gestalt of the laser module concerning 
this invention is explained. The example of the 2nd operation gestalt is constituted 
almost like the above-mentioned example of the 1st operation gestalt, and although it 
has the configuration shown in drawing 1 and drawing 2 , the example of the 2nd 
operation gestalt forms the thermal shield member 8 with the heat insulator. In 
addition, in the example of a **** 2 operation gestalt, since the other configuration is 
the same as that of the above-mentioned example of the 1st operation gestalt, the 
duplication explanation is omitted. 

[0049] The example of the 2nd operation gestalt formed the thermal shield member 8 
with the porosity ceramic plate with a thickness of 0.5mm. In addition, there are 
ceramic fiber, such as ceramic wool yarn, a glass fiber, rock wool, foaming cement, a 
hollow glass bead, urethane foam, form polystyrene, a porosity ceramic, etc. as an 
example of the thermal shield member 8 of a heat insulator prepared in a laser module. 
[0050] This example of an operation gestalt can also do so the almost same 
effectiveness as the above-mentioned example of the 1st operation gestalt, and 
especially the example of the 2nd operation gestalt is forming the thermal shield 
member 8 with a heat insulator, and can demonstrate the reduction effectiveness of 
the heat transmitted from a package 26 side to a cooled element side good. For 
example, this example of an operation gestalt has reduced the power consumption of 
the thermostat module 5 a maximum of 8% compared with the configuration which 
does not form the covered member 8. 

[0051] Moreover, when this invention person performed analysis by heat simulation 
about the laser module of the example of the 2nd operation gestalt, it has checked 
that it was effective in reducing the temperature of the light-emitting part of a laser 
diode 3 by a maximum of 4 degrees C compared with the case where in addition to it 
having been checked that it is effective in reducing the power consumption of the 
thermostat module 5 a laser module is formed without forming the thermal shield 
member 8. 

[0052] The example of the 3rd operation gestalt of the laser module concerning this 
invention is shown to drawing 3 by YZ sectional view. The example of the 3rd 
operation gestalt is constituted almost like the above-mentioned example of the 1 st 
and 2nd operation gestalt, in explanation of the example of the 3rd operation gestalt, 
the same sign is given to the same name part as the above-mentioned example of the 
1st and 2nd operation gestalt, and the duplication explanation is omitted. . 
[0053] Two or more (here two) thermal shield members 8 of the characteristic thing 
which the example of the 3rd operation gestalt differs from the above-mentioned 
example of the 1st and 2nd operation gestalt are that are prepared and the cooled 
element is prepared in the wrap mode more than a duplex. The outside thermal shield 
member 8 (8a) was formed with the heat insulator, and the inside thermal shield 



member 8 (8b) is formed of heat-conduction material, and it has accomplished it with 
the condition that there is almost no clearance, among these thermal shield members 
8 (8a, 8b). 

[0054] The example of the 3rd operation gestalt is constituted as mentioned above, 
and can do so the effectiveness as the above-mentioned example of the 1st and 2nd 
operation gestalt that the example of the 3rd operation gestalt is also the same. 
[0055] Moreover, since thermal shield member 8b of inside heat-conduction material 
can be cooled with the thermostat module 5 while the example of the 3rd operation 
gestalt reduces efficiently the heat which forms the thermal shield member 8 in a 
duplex in a wrap mode, and is transmitted from a package 26 to a cooled element by 
thermal shield member 8a of an outside heat insulator in a cooled element, soak-izing 
of the arrangement field of a cooled element and low temperatureHzation can be 
attained much more efficiently. 

[0056] The example of the 4th operation gestalt of the laser module concerning this 
invention is shown to drawing 4 by YZ sectional view. In addition, in explanation of the 
example of the 4th operation gestalt, the same sign is given to the same name part as 
the above 1st - the example of the 3rd operation gestalt, and the duplication 
explanation is omitted. 

[0057] Two or more (here two pieces) examples of the 4th operation gestalt are the 
laser modules which prepared and carried out superposition arrangement in two steps 
about the thermostat module 5 (5a, 5b), in order to extend the temperature adjustable 
range of a laser diode 3. 19 in drawing shows the cold-end substrate of thermostat 
module 5b, and 21 shows a Peltier device. 

[0058] In the example of the 4th operation gestalt, thermostat module 5b is carried in 
the end side upper part of thermostat module 5a, and the base 1 1 is carried on 
thermostat module 5b. On the base 1 1, the heat sink 24 carrying lenses 2 and 4 and a 
laser diode 3 is carried. The base 1 is carried in the other end side upper part of 
thermostat module 5a, and the monitor section 13 is formed on the base 1. 
[0059] the example of the 4th operation gestalt — the [ above-mentioned ], although 
it has two or more thermal shield members 8 (8a, 8b) and the cooled element is 
prepared in the thermal shield member 8 (8a, 8b) by the duplex in the wrap mode like 
the example of the 3rd operation gestalt In the example of the 4th operation gestalt, 
innermost thermal shield member 8b has covered the arrangement field of a laser 
diode 3 among two or more thermal shield members 8 (8a, 8b), and thermal shield 
member 8a and thermal shield member 8b mind spacing mutually. 
[0060] Thermal shield member 8b, is formed of heat-conduction material, and is 
contacted and prepared in the base 1 1 by the side of a laser diode 3. Thermal shield 
member 8a is formed of heat-conduction material, and is contacted and prepared in 
the cold-end substrate 1 7 which is the cooling section of the base 1 and thermostat 
module 5a. 



[0061] The example of the 4th operation gestalt is constituted as mentioned above, 
and can do so the same effectiveness as the above 1 st - the example of the 3rd 
operation gestalt. 

[0062] Moreover, while the example of the 4th operation gestalt cools a laser diode 3 
much more efficiently and can expand the temperature control range of a laser diode 
3 by laying the thermostat module 5 (5a, 5b) on top of two steps By covering the 
arrangement field of a laser diode 3 by thermal shield member 8b f and covering the 
whole cooled element by thermal shield member 8a, soak-ization of the arrangement 
field of a laser diode 3 is attained, and temperature control of a laser diode 3 can be 
made good. 

[0063] The example of the 5th operation gestalt of the laser module concerning this 
invention is shown to drawing 5 by YZ sectional view. In addition, in explanation of the 
example of the 5th operation gestalt, the same sign is given to the same name part as 
the above 1st - the example of the 4th operation gestalt, and the duplication 
explanation is omitted. 

[0064] The example of the 5th operation gestalt is constituted almost like the 
above-mentioned example of the 4th operation gestalt, and the characteristic thing 
which the example of the 5th operation gestalt differs from the example of the 4th 
operation gestalt is having piled up and formed thermostat module 5b on all the fields 
of thermostat module 5a, and having contacted and prepared thermal shield member 
8a in the base 1 and the base 1 1. 

[0065] Since the example of the 5th operation gestalt is made larger than what applied 
the thermostat module 5 (5b) to the example of the 4th operation gestalt, it can raise 
the cooling effectiveness of a cooled element further rather than the example of the 
4th operation gestalt. 

[0066] Moreover, although the heating value transmitted from a package 26 to a 
cooled element will become still larger in this way in not forming the thermal shield 
member 8 if the cooling effectiveness of a cooled element is improved, the example of 
the 5th operation gestalt can reduce the heat transmitted from a package 26 to a 
cooled element by forming the thermal shield member 8. therefore, compared with the 
case where the thermal shield member 8 is not formed, the power consumption of the 
thermostat module 5 (5a, 5b) can be boiled markedly, and can be made small. 
[0067] The example of the 6th operation gestalt of the laser module concerning this 
invention is shown to drawing 6 by YZ sectional view. In addition, in explanation of the 
example of the 6th operation gestalt, the same sign is given to the same name part as 
the above 1st - the example of the 5th operation gestalt, and the duplication 
explanation is omitted. 

[0068] The example of the 6th operation gestalt is constituted almost like the 
above-mentioned example of the 4th operation gestalt, and the characteristic thing 
which the example of the 6th operation gestalt differs from the example of the 4th 



operation gestalt is having piled up and formed thermostat module 5b on the center 
section of thermostat module 5a, and having formed the optical isolator 1 0 in the end 
side upper part of thermostat module 5a through the base 1 2. 

[0069] Moreover, in the example of the 6th operation gestalt, the lens 2 was formed 
on the base 12, the lens 4 is formed on the base 1 and thermal shield member 8b has 
prepared only the thermistor for LD (not shown) and heat sink 24 which were prepared 
in a laser diode 3 and its near in the wrap mode. 

[0070] The example of the 6th operation gestalt can also do so the same 
effectiveness as the above-mentioned example of the 4th operation gestalt, and since 
the example of the 6th operation gestalt can attain soak-ization of the arrangement 
field of a laser diode 3 further when thermal shield member 8b covers only a heat sink 
24 as a laser diode 3 and the thermistor for LD (not shown), it can extend further the 
temperature adjustable range of a laser diode 3 to a low temperature side. 
[0071] In addition, this invention is not limited to each above-mentioned example of an 
operation gestalt, and can take the mode of various operations. For example, although 
the monitor section 1 3 which carries out the monitor of the wavelength of a laser 
diode 3 was formed in the other end 31 side of a laser diode 3 in each 
above-mentioned example of an operation gestalt, as shown in drawing 7 , the monitor 
section 13 may be formed in the end 30 side of a laser diode 3. In this case, the 
configuration of the monitor section 13 turns into a configuration in each 
above-mentioned example of an operation gestalt, and a different configuration, for 
example, prepares a fiber grating and is formed. 

[0072] Moreover, also when forming the monitor section 13 in the other end 31 side of 
a laser diode 3 like each above-mentioned example of an operation gestalt, especially 
the configuration of the monitor section 13 is not limited, is set up suitably, and may 
carry out the monitor of the wavelength of a laser diode 3 as the monitor section 13 
which has a wavelength monitor configuration which was prepared in the example of a 
proposal shown in drawing 10 . Moreover, it is good like the conventional example 
shown in drawing 9 also as the monitor section of a simple configuration of carrying 
out the monitor of the output light reinforcement of a laser diode 3 with a photodiode 
7. 

[0073] Furthermore, as shown in drawing 8 , the thermal shield member 8 is good also 
considering [ as a wrap configuration ] only near the laser diode 3. There may be little 
space for allotting the thermal shield member 8 with this configuration, and it is easy 
to dedicate to the package for which it is used conventionally. 

[0074] Furthermore, the laser module of this invention is good also considering a 
cooled element as a wrap configuration by three-fold or more thermal shield member 

8. 

[0075] Moreover, in the laser module of this invention, the thermal shield member [ in 
/ for the cooled element of the thermostat module 5 / by the duplex or three-fold or 



more thermal shield member 8 / a wrap configuration ] 8 may be altogether formed 
with a heat insulator, a part may be formed with a heat insulator, the remainder may 
be formed by heat-conduction material, and all may be formed by heat-conduction 
material. 

[0076] Furthermore, the cooled element prepared in the laser module of this invention 
is not limited to the configuration prepared in each above-mentioned example of an 
operation gestalt, and is set up suitably. 
[0077] 

[Effect of the Invention] According to this invention, by covering the cooled element 
of a thermostat module by the thermal shield member prepared in the mode which 
does not contact a package and a space target directly, and reducing the heat 
transmitted from said package to said cooled element, the heating value which a 
thermostat module cools can be made small, and reduction of the power consumption 
of a thermostat module and reduction of cost can be aimed at. 

[0078] Moreover, in this invention, since a thermal shield member can also cool a 
thermal shield member with a thermostat module according to the configuration in 
which an end side contacts at least one or more cooled elements and one side of the 
cooling section of a thermostat module, and is prepared at least, soak-ization of the 
arrangement field of a cooled element can be attained further. 

[0079] Furthermore, according to the configuration by which are prepared and 
superposition arrangement is carried out in two or more steps, in this invention, a 
thermostat module can cool a cooled element very efficiently. [ two or more ] 
[0080] Furthermore, according to the configuration in which an end side contacts at 
least one or more cooled elements and one side of the cooling section of the 
thermostat module of the maximum upper case, and is prepared at least, in this 
invention, a thermal shield member can attain both soak-ization of improvement in the 
cooling effectiveness of a cooled element, and the arrangement field of a cooled 
element. 

[0081] Furthermore, in this invention, according to the configuration in which more 
than one are prepared and the cooled element is prepared in the wrap mode more 
than the duplex, a thermal shield member can reduce much more efficiently the heat 
transmitted from a package to a cooled element, and can aim at much more efficiently 
reduction of the power consumption of a thermostat module, and reduction of cost. 
[0082] Furthermore, in this invention, among two or more thermal shield members 
more than a duplex, the innermost thermal shield member can reduce more efficiently 
the heat transmitted from a package to a laser diode arrangement field, and, according 
to the configuration which has covered the laser diode arrangement field, can attain 
soak-ization of a laser diode arrangement field. 

[0083] Furthermore, according to the configuration from which the thermal shield 
member of an innermost layer consists of metals at least, in this invention, 



soak-ization in the field covered with the thermal shield member can be attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram showing the example of the 1st 
and 2nd operation gestalt of the laser module concerning this invention with YZ 
sectional view. 

[Drawing 2] It is the important section block diagram showing the example of the 1st 
and 2nd operation gestalt of the laser module concerning this invention with XZ 
sectional view. 

[Drawing 3] It is the important section block diagram showing the example of the 3rd 
operation gestalt of the laser module concerning this invention with YZ sectional view. 
[Drawing 4] It is the important section block diagram showing the example of the 4th 
operation gestalt of the laser module concerning this invention with YZ sectional view. 
[Drawing 5] It is the important section block diagram showing the example of the 5th 
operation gestalt of the laser module concerning this invention with YZ sectional view. 
[Drawing 6] It is the important section block diagram showing the example of the 6th 
operation gestalt of the laser module concerning this invention with YZ sectional view. 
[Drawing 7] It is the important section block diagram showing other examples of an 
operation gestalt of the laser module concerning this invention with YZ sectional view. 
[Drawing 8] It is the important section block diagram showing the example of an 
operation gestalt of further others of the laser module concerning this invention with 
YZ sectional view. 

[Drawing 9] It is the explanatory view showing an example of the conventional laser 
module. 

[Drawing 10] It is the explanatory view showing other examples of the conventional 
laser module with XZ sectional view. 
[Description of Notations] 
1, 11, 12 Base 
3 Laser Diode 

5, 5a, 5b Thermostat module 

6 Light Wave Length Selection Transparency Filter 

7. 7a, 7b Photodiode 

8, 8a, 8b Thermal shield member 
26 Package 
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^tlTfc'K ^-X 1 fc-tf— €t->*a-;l/5 a (C^ttfcL Dffi-?-$X2 (05H*"f) *5<fctffc- h 

[0 0 6 1] Sl4§&«©J8mtt±©«k5lc«McSnT [0 0 7 0] £ 6 mffl&tm & ±!eS 4 HflHftgffl i: n 

fco, ±iHSi~S3nag}B!i8«!ifcigtt<Dsa«%i5-r« «<Dj»s%ii-f sstc, ^6nsg^s«»j 

C 4: i5SKgPtt8b^b— tf^V^-K 3 fcLD ffl^t- 
[0 0 6 2] IM^j&gJBfgfirlJfi. »-«j;a- 20 5X* (H^-Tf) 4: fc- h i/>>? 2 4 C 

;I/5 (5 a, 5 b) £2 gtcfifc£fc>-e§;: £:{;:<}; K«k!>, U— tf^*- F 3 OE»fig«<0^f!Wb*«k •) 

if ^-r*- F 3 QiB8^tf$£ti&K&tt 8 b [00 7 1] ftfe, *»IBti±ffi&2Sa»gtg0!lfcl85£;£ 

— lf^#-K3©iB*WJ«P*&Ji?fc-l?*5o ^^-TS^-^gPl 3£U-+f*V*-F3©flfi3S3 1 

[0 0 6 3] 05tC«u MlC|&ttfc#. 07t^-TJ;5»C, 1 

<omsummwmmzwmm\znK)7r^nx\i^o & <f^>r*-K3©-tt!3o«KsitTt±v\ c©« 

[ o o 6 4 ] $ 5 mmmmit. ±mm 4 ragsM i: c 0 0 7 2 ] s ±i5^nsi^^jcock 9 k u—trx 

SI?EI«fc:*|j«£ftT:te D . m 5 Hfig®S0!ltf3! 4 Hffi -f F 3 OffiflB 3 1 ijt€-^gp 1 3 *8S» tSJf^t 

«a8flfcSfc*«Fa«ftCi:H\ tf— t-t^a-jl/S a fc, t^^gBl 3©«fi!ttt1ttc|l^nst©T{±S< 

U «flfifiaBf 8 a%r*-X 1 h^-X 1 1 lcg$4LT Wfc»ttfc±3ft»S*-*^&*trS*:i*» 1 3 

mffcC tT'&Z B t LTU-*r?J*- F 3 ©Sfi*€r-^ LTfe«fc^ 0 
[006 5] S5Hffi^lfiffim, -9--^->*i-;l/5 B9fc^Lfct**0!l©J:$l«:, 7*F£V*- F 

(5 b) *S4H«f&»flflfcaJBLfcfc©«fc»)t,*tl^ 40 7fc£9U-tf^*-F3©tftaJtaSfi**r.*-fS 

JBfl8«!IJ:Ufe«5lc±»)-»B;i6«ci:*«"Ptr*o [0 0 7 3] t<b\c. 08lc^-Ti9tc, IteiBSSPW 8 

[0 0 6 6] Sfc, C©<t9fc, M^aiS^^ai^* ««U-1f^*-K3©ifittO**JB?«|jai:bTtJ: 

y-~>*2 6)&»&*} | &fliElRfc:ete5JRfi3b^6tc*t< '>*<T«t<, a6*fi6ffl*nTt'»*^y'!r-S?»ctt4i>S 

iO, /<'>y-^2 63&»5ttJ*aiSJRk:fifcSJ!aig:fi« [0 0 7 4] "f^&^a-^ti, 3 

TSCfctfT***. LfcA^T, ^iKgW8^^t* SW±OJ»aaK»«8»cJ:t>T*»aJg3R*IBo*j«4: 

l/^^tJt^ "9— tt'>*a-;l/5 (5 a. 5b) Ojfi LTt>J:V\> 

»**%«Sk:^<-r*Ci:*^#So 50 [0 0 7 5] *fc, *SP0l^- tf€->*a-Mc43f 
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[0 0 7 6] 2 SIC, *f*i/zL-Mcmf 
[0 0 7 7] 

Kit 5 ft fc«aSKS»f ?Sft \ huIB/ < y *r- 6 buK 

^a-/i/*^ai-r*j»**/jNS < -r* c -9— 

[0 0 7 8] gcfc, *»Blc*l^T, 9&gKffltt(i4>& 
J»ffc*«k»>HiBSc 4: 

[00 7 9] *»Wt*V^T, 
JUiffiRKtf 5ftT 2 gU±fcSfe£ta-gflBS3ftTV> 
5««tJ:ftlf, ttffi0^*?|ttic»*tt£?^r« 

[0 0 8 0] *»9!ic*^T, HUKMSWtt^ 

&ftTV*#WtlcJ:ftlf, M^9S^flD^a)^¥©|p]± 

[0081] se»fc, *«hic*^t, jftftRgpttBis 
»»# eft-cawa©** 2 fiJw±ta?!8«T?»tt 6 

ftT^SflWSfciftfcf, VfrZWWS&ttcG 
[0 0 8 2] £5>tC, afc&JliC&^T, 2MU±<Dm®t 



(7) &M2 0 0 3- 1 4 2 7 6 7 
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[0 0 8 3] £5>fc, *5SJUfcfc^T, 'PtKttmfi 

so«BaaRas«*^T?«is?ftTi^«iiSK«fcfttf. 
«BiKS»ficafcftTt^ai«rt©^iafb*Bi* c t& 

io [^ffioffim^lijra 

[0 1 ] *SffltC%6 U— 9**^a K S 2 H 

[02] ft^a-^l, 31231 

«g0J£X ZWiBBfc £ t>jf^g»«JKBTfc«o 
[03] *fHBK**b— 9 t t^JL-;K3DS3Hfit|}gffi 

[0 4] *«WKfli*b— 9 t €-^j.-;l/©^4HS6^ 

«i%y zwisat ,fc 5^-rsas»wiH-e**o 

[0 5] 9*t3?a-/KOa5HffiJg!8 
20 W«YZBnBHK:«J:»)^-rSSI5«jSHT*ftSo 
[0 6 ] #f§Hmc&S b— 9* ts?a -yl/OS 6 
095: Y Z ffifiBlc i •? ^-rsaWJKH-PfeSo 
[0 7 ] 9*^ V s a. -;l/0{ft<Df|SSJg<g 

M% Y Z«iBBK«fc D3jVrgfflWJSBTfc*o 
[08] *^CI5U- 9 s *^a-;l/©££>{c{ft<D|t 

[09] fle*©ix— 9 ? -e^a-;i/©-fi»j%^-ruiB^0T 

[01 0] t&foDU— 9 ? ^a-;b©ffe00J£XZ»rE 
30 0K«tt)^-r^BT*fe5o 

1 , 11, 12 ^-X 
3 V— 9W*- K 

5, 5a, 5b *-«j;a-* 
6 3t»SlSS?j83fl:7^;l/$r 

7, 7 a. 7 b 7* h^Vtf-h* 

8. 8a, 8b £tifflK&tt 

2 6 /V^-i/* 
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